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(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect a pattern 
on a printed board, etc., when the pattern, a solder 
resist and silk print are overprinted on the board. 
SOLUTION: The printed board 1 is read by a 
camera 3 and the image thereof is stored in an 
image memory 5. Images of the silk print, the 
solder resist, and the wiring pattern are extracted 
respectively at binarization circuits 6A-6C by 
binarizing with different threshold values, 
respectively. Then, detected patterns are aligned 
by aligning circuits 9A-9C respectively. Then, 
defects are detected in the regions held in region 
memories 1 OA- IOC. Thus, defects of the pattern 
can be detected with accuracy in accordance with 
the type of printing. 
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[Claim(s)] 

[Claim l] The image pick up equipment which is pattern test equipment of a printed 
circuit board with which solder resist and silk printing were formed on the circuit 
pattern of a printed circuit board, and picturizes an inspection pattern, The 1st, the 
2nd, and the 3rd binarization section which extract silk printing, solder resist, and a 
circuit pattern by carrying out binarization of the image picturized with said image 
pick up equipment with the threshold of level different, respectively, The 1st field 
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memory holding the inspection zone to silk printing, and the 2nd field memory holding 
the inspection zone to solder resist, The 1st numbert of predetermined pixels ]-expands 
the pixel detected from said 1st binarization section within the 3rd field memory 
holding the inspection zone to a circuit pattern, and the 1st field memory. 
Subsequently, the 1st expansion contraction section which contracts the image with 
which only the 2nd number of pixels expanded, In the field indicated to be the 2nd 
expansion contraction section which contracts the image with which the 1st number! of 
predetermined pixels ] expanded the pixel detected from said 2nd binarization section 
within the 2nd field memory, and only the 2nd number of pixels subsequently 
expanded to said 3rd field memory The feature-extraction section which scans a 
predetermined feature-extraction pattern to the binarization image of the circuit 
pattern obtained from said 3rd binarization section, and detects a defect pixel by 
detecting the location of an image in agreement, The 1st and the 2nd total section 
which total the area of said 1st [ the ], the silk printing pattern obtained from the 2nd 
expansion contraction section, and the pattern of solder resist by cluster inspection in 
the inspection zone of the said 1st and 2nd field memory, the 3rd total section which 
totals the defect pixel obtained in said feature -extraction section in the inspection zone 
in said 3rd field memory, and said the 1- the pattern test equipment characterized by 
providing the distinction section which distinguishes the quality of the pattern of a 
printed circuit board based on the total result of the 3rd total section. 
[Claim 2] Pattern test equipment according to claim 1 characterized by having further 
the 3rd expansion contraction section which reduces the image with which the 1st 
number[ of predetermined pixels ]-expanded the defect detected by said 
feature-extraction section, and only the 2nd number of pixels subsequently expanded. 
[Claim 3] Pattern test equipment according to claim 1 or 2 characterized by being what 
detects a defect pixel by scanning the feature-extraction pattern which possessed 
further the inspection information memory holding the defective detection information 
containing a different feature-extraction pattern for every inspection location set as 
said 3rd field memory, or field, and was set as the field for every inspection zone. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pattern test equipment for 
inspecting circuit patterns and wiring pads, such as an IC package and a printed 
circuit board, to a precision. 
(0002] 

[Description of the Prior Art] Various circuit patterns are formed by approaches, such 
as printing plating, and the solder resist for insulation protection, silk printing which 
shows components arrangement etc. further are printed in piles, and is constituted 
from an IC package or a printed circuit board by the upper part. And wiring and 
printing are also made detailed with the miniaturization of electronic parts. It is 
necessary to inspect after manufacture of a product whether these patterns are formed 
and printed correctly by a certain approach. 

[0003] However, as for this circuit pattern, solder resist, and silk printing, the 
tolerance of inspection differs, respectively. A gap of some is permitted, unless it 
displays neither components nor a configuration about silk printing and the outcrop 
(pad) of a circuit pattern is started. Moreover, a gap of some will be permitted just 
exposed [ from the opening part / the copper foil pattern ] also about solder resist. 
However, about a circuit pattern, since it may not operate correctly or actuation may 



become unstable when a part of the pattern is missing or the part has swollen too much, 
a precise inspection of a pattern is needed. Usually/by inspection of the circuit pattern 
of a printed circuit board, short-circuit and an open circuit of a circuit pattern are 
inspected by flow inspection called a flow checker. Moreover, the height by poor 
manufacture is large, and although a defect which what has inadequate insulation 
distance, and the wiring section of a pattern are thinner than a design value, and runs 
short of reinforcement cannot be inspected by flow inspection, it is a defect which does 
the serious effect for quality. For this reason, the thing [ short-circuit and ] for which 
these defects are optically detected although not disconnected is needed. 
[0004] The following are proposed by the conventional inspection approach. An 
inspection pattern is read first and there is the inspection approach called the perfect 
comparison method which inspects the location and width of face as compared with the 
pattern used as criteria, without distinguishing a field. 

[0005] Moreover, the approach called the cluster comparison which investigates the 
number of inspection patterns, each area of an inspection pattern, and a location is 
proposed. In a cluster comparison, short-circuit of long wiring and detection sensitivity 
of an open circuit can be made high. 

[0006] Furthermore, binarization of the detected inspection pattern is carried out, it 
calculates using the operator for feature extractions to a binarization image, and the 
feature-extraction approach which computes a defect field is learned. The operator for 
feature extractions is the image pattern of predetermined magnitude smaller than the 
detected image, and as it has the description of a defect, it is the pattern beforehand 
set that a predetermined pixel serves as detection or a non-disregard level. It goes 
across this operator all over an inspection pattern, it is scanned, and whether it is in 
agreement with a feature-extraction operator detects a crosswise chip, a projection, etc. 
According to this approach, a defect is effectively detectable even if there is a relative 
gap by contraction of the base material which forms the location gap of a pattern and 
the pattern. 
[0007] 

[Problem(s) to be Solved by the Invention] When it is going to apply such an inspection 
approach to the printed circuit board by which solder resist was formed on the circuit 
pattern and silk printing was carried out further, tolerance according to each pattern, 
a silk, and a resist cannot be set up. 

[0008] As for the location of a silk, a gap may become large to a circuit pattern. Since 
silk printing had wide tolerance, when silk printing and a circuit pattern were 
inspected to coincidence, to silk printing, the trouble that the permissible dose of fault 
was too severe and inspection was too sweet to a circuit pattern might produce it. 
Moreover, since each pattern shifted independently, inspecting these to coincidence 
had the fault of being difficult. In order to inspect uniformly by the condition that an 
allowable error is the largest, with conventional visual-inspection equipment. There 
was a fault of overlooking the defect of a circuit pattern. 

[0009] It aims at lessening a false report and detecting a defect by inspecting 
independently in the precision which suited each pattern to the subject of examination 
which is easy to cause the location gap which became [ printed circuit board / by which 
this invention was made in view of the trouble by such conventional pattern inspection, 
and a circuit pattern, a wiring pad, solder resist, and silk printing were made ] 
independent. 
[0010] 

[Means for Solving the Problem] The image pick up equipment which invention of 
claim 1 of this application is pattern test equipment of a printed circuit board with 



which solder resist and silk printing were formed on the circuit pattern of a printed 
circuit board, and picturizes an inspection pattern, The 1st, the 2nd, and the 3rd 
binarization section which extract silk printing, solder resist, and a circuit pattern by 
carrying out binarization of the image picturized with said image pick-up equipment 
with the threshold of level different, respectively, The 1st field memory holding the 
inspection zone to silk printing, and the 2nd field memory holding the inspection zone 
to solder resist, The 1st number! of predetermined pixels ]-expands the pixel detected 
from said 1st binarization section within the 3rd field memory holding the inspection 
zone to a circuit pattern, and the 1st field memory. Subsequently, the 1st expansion 
contraction section which contracts the image with which only the 2nd number of 
pixels expanded, In the field indicated to be the 2nd expansion contraction section 
which contracts the image with which the 1st number! of predetermined 
pixels ]-expanded the pixel detected from said 2nd binarization section within the 2nd 
field memory, and only the 2nd number of pixels subsequently expanded to said 3rd 
field memory The feature-extraction section which scans a predetermined 
feature-extraction pattern to the binarization image of the circuit pattern obtained 
from said 3rd binarization section, and detects a defect pixel by detecting the location 
of an image in agreement, The 1st and the 2nd total section which total the area of said 
1st [ the ], the silk printing pattern obtained from the 2nd expansion contraction 
section, and the pattern of solder resist by cluster inspection in the inspection zone of 
the said 1st and 2nd field memory, the 3rd total section which totals the defect pixel 
obtained in said feature-extraction section in the inspection zone in said 3rd field 
memory, and said the 1- it is characterized by providing the distinction section which 
distinguishes the quality of the pattern of a printed circuit board based on the total 
result of the 3rd total section. 

[0011] Invention of claim 2 of this application is characterized by having further the 
3rd expansion contraction section which reduces the image with which the 1st 
number[ of predetermined pixels Jexpanded the defect detected by said 
feature-extraction section, and only the 2nd number of pixels subsequently expanded 
in the pattern test equipment of claim 1. 

[0012] Invention of claim 3 of this application possesses further the inspection 
information memory holding the defective detection information containing a 
feature-extraction pattern which is different in claim 1 or the pattern test equipment 
of 2 for every inspection location set as said 3rd field memory, or field, and is 
characterized by to detect a defect pixel by scanning the feature-extraction pattern set 
as the field for every inspection zone. 
[0013] 

[Embodiment of the Invention] (Gestalt of the 1st operation) Drawing 1 is the block 
diagram showing the configuration of the pattern test equipment by the gestalt of 
operation of the 1st of this invention. If a printed circuit board 1 is made into a subject 
of examination in this Fig., the inspection pattern will be picturized with a camera 3 in 
the condition of having been illuminated by lighting 2. What uses a camera 3 as the 
camera which can incorporate image data with the high resolution of a 
two-dimensional CCD camera, the Rhine drive mold CCD camera, etc., for example, 
has the resolution of 4000x4000 or 7500x7500 is used. The signal from this camera 3 is 
once held through the pretreatment circuit 4 in an image memory 5. The binarization 
circuits 6A, 6B, and 6C are connected to an image memory 5, and cascade connection of 
the expansion contraction circuits 7A and 7B and the feature-extraction circuit 8 is 
carried out, respectively. The binarization circuits 6A, 6B, and 6C are binarization 
circuits which extract only the pattern of silk printing, the pattern of solder resist, and 



a circuit pattern from the image currently held in the image memory 5, and carry out 
binarization, respectively. Moreover, the alignment circuits 9A-9C are circuits which 
perform alignment based on the template field of alignment from the image data of the 
output by which binarization was carried out so that it might mention later, and a 
reference pattern. Field memory 10A holding the field which detects a silk, field 
memory 10B holding the field of solder resist, and field memory IOC holding the 
inspection zone of a circuit pattern are connected to the **** alignment circuits 9A-9C. 
The expansion contraction circuits 7A and 7B once expand the silk printing pattern 
separated by the binarization circuits 6A and 6B, respectively and the pattern of solder 
resist, and are shrunk after that. The total circuits 11A-11C create the number of 
clusters, and the table of area. The judgment circuits 12A-12C distinguish the quality 
of a pattern based on data in this way. As a signal which shows the judgment of a 
quality, the output of the judgment circuits 12A12C is constituted so that it may be 
outputted outside from the output section 14 through CPU13 for control. CPU13 for 
control is CPU for performing these processings of each, and the control unit 15 for 
advancing a required field setup and actuation is connected. 

[0014] Next, each block is further explained to a detail. The binarization circuits 6A, 
6B, and 6C carry out binarization of the image data of an inspection pattern with a 
threshold different, respectively to the image data of one screen held with the image 
memory 5. For example, since a silk pattern is white and is drawn on a printed circuit 
board, only a silk pattern can be extracted by making threshold level high. Since the 
frequency of an intensity level changes with the existence, a circuit pattern with solder 
resist and copper foil can also separate and detect each pattern by setting up a 
threshold in the middle. For example, the expansion contraction circuits 7A and 7B 
make it expand in the 3 pixels of all the directions to the pixel obtained here. If it 
carries out like this, the image of the shape of a square for 7 pixels will be obtained for 
the X-axis and a Y-axis to the 1-pixel isolated image, moreover the time of 
contraction - this pixel that expanded receiving -■ a predetermined number - for 
example, the sense is shrunk among defective images by 4 pixels. When carrying out 
like this and two or more images coalesce by expansion, even if it contracts, since an 
image will not disappear, it can extract an image part. More than the number of 
expansion pixels is sufficient as the number of contraction pixels, and it may be below 
the number of expansion pixels. 

[0015] Drawing 2 (a) is drawing showing the template field the reference pattern of a 
silk, and for alignment. The field shown in the upper left and the lower right of 
drawing 2 (a) with a broken line like illustration is a template, and alignment of the 
image is carried out so that it may be in agreement with this. Drawing 2 (b) shows the 
reference pattern for resists, and the broken line shows the alignment template field. 
Drawing 3 (c) shows the reference pattern and alignment template of wiring similarly. 
[0016] By the maximum of the correlation function of the reference pattern beforehand 
registered into the circuit, and the pattern extracted in a binarization circuit, the 
alignment circuits 9A-9C extract a pattern, and perform alignment so that it may be in 
agreement with an alignment template. 

[0017] Now, field memory 10A is the memory for setting up the inspection zone which 
should be beforehand inspected to the pattern of a silk. Drawing 3 (a) shows the 
inspection zone of the silk pattern currently held at this memory. Similarly, field 
memory 10B holds the field for inspecting solder resist shown in drawing 3 (b), and the 
lateral part of a little larger field than the pattern of a resist shown in drawing 2 (b) 
serves as a subject of examination. Moreover, field memory 10C holds the field for 
inspecting the circuit pattern shown in drawing 3 (c), and the field which expanded the 



reference pattern of drawing 2 (c) turns into an inspection zone. 

[0018] Total circuit 11A conducts cluster inspection to the image which performed 
expansion contraction by expansion contraction circuit 7A to the field currently held at 
field memory 10A, and computes the area of each cluster. For example, counting of the 
number of pixels which actually serves as a silk in the inspection zone of the silk 
pattern Si of the abbreviation rectangle shown in drawing 3 (a) is carried out. If this 
number of pixels is less than **10% on the basis of a predetermined value, it will 
suppose that it is normal, and if silk printing is blurred, in order that the number of 
pixels of a white area may decrease, it can distinguish from a defective. Thus, a total is 
performed by total circuit 11A about the field of a silk printing pattern. Cluster 
inspection is conducted to the image with which total circuit 11B performed expansion 
and contraction by expansion contraction circuit 7B among the detection fields of field 
memory 11B similarly, and the area of each cluster is computed. Since the area of a 
cluster and the number of totals of a number will change if it carries out like this and 
there is a defect about solder resist, a defective can be distinguished. 
[0019] Moreover, the feature-extraction circuit 8 extracts the defect part of an 
inspection pattern with a feature-extraction operator to the circuit pattern by which 
binarization was carried out in this way. If a part for the terminal area of the copper 
foil pattern of the wiring substrate of a printed circuit board 1 shall be detected, let the 
feature-extraction operator used in the feature-extraction circuit 8 be the 
feature-extraction pattern set by the defect of the inspection pattern. Drawing 4 (a) 
extracts the pattern corresponding to that by which the example is shown, it consists of 
33x33 pixels, a copper foil pattern is detected in the location of the predetermined pixel 
shown with a circle [ white ] of them, and a copper foil pattern is not detected in the 
location of the predetermined pixel shown by the black dot. Such a description operator 
shall set up only the number of requests beforehand based on the various patterns 
currently formed in the printed circuit board 1. For example, to the circuit pattern 
which consists of only horizontal and vertical patterns, this was rotated 270 degrees 
180 degrees 90 degrees on the basis of the thing of drawing 4 (a). 

[0020] Next, actuation of the gestalt of this operation is explained, referring to an 
inspection pattern and a flow chart. Drawing 5 is a flow chart which shows this 
actuation. In step 21, a printed circuit board 1 is first irradiated with lighting 2, and a 
printed circuit board 1 is picturized using a camera 3. The picturized image is 
pretreated by the pretreatment circuit 4 and written in an image memory 5 (step 22). 
In the binarization circuits 6A-6C, the threshold of the brightness defined beforehand 
performs binarization processing (steps 23-25). 

[0021] Subsequently, at the expansion processing steps 26 and 27, 3 pixels of this pixel 
are expanded by the expansion contraction circuits 7A and 7B, for example. Since 
expansion expands every 1 pixel 3 pixels of coincidence one by one in a lengthwise 
direction and a longitudinal direction, even if it has a 1-pixel pattern, it serves as a 
configuration of 7x7 pixels at the termination time of expansion. Moreover, if there is a 
pixel close to less than 6 pixels, a detection pixel will coalesce by expansion. 
Subsequently, the inner sense is made to contract the image which expanded, the case 
where contraction is carried out here to more than the pixel part that expanded, and 
expansion is 3 pixels for example, 4 pixels - or it is made to contract by 5 pixels If it 
carries out like this, even if origin is a detecting point for 1 pixel, when it coalesces by 
expansion, a detecting point remains also by contraction. On the other hand, even if it 
once expands only the number of predetermined pixels, in order to make it contract by 
the pixel if it is the image with which it was isolated only for 1 pixel more than the 
expanded pixel, a detecting point will be extinguished if it has not connected. Thus, by 



extinguishing the isolated detecting point, a false report is prevented and the whole 
configuration can be grasped. 

[0022] In this way, about the detected image, a cluster comparison is performed to 
coincidence by the total circuits 11A and 11B (steps 28 and 29). in a cluster comparison, 
a defect is detected by solder's resist resembling a silk, respectively, receiving and 
performing the number of inspection patterns, and each area of a pattern. And 
defective area is totaled independently, respectively and it outputs to the judgment 
circuits 12A and 12B. 

[0023] On the other hand in step 30, feature-extraction processing is performed. This 
feature-extraction processing performs a feature extraction using a feature-extraction 
pattern different, respectively about each part of a circuit pattern. For example, a 
feature-extraction operator with the pattern shown in drawing 4 (a) is used. As it 
indicates drawing 4 (b) that it will output if either is missing among this 33x33-pixel 
feature-extraction pattern, it doubles with the end of an inspection zone A. And it can 
shift 1 pixel at a time one by one to X shaft orientations and Y shaft orientations, and 
all the fields of a required pixel are scanned continuously. And an inspection image 
obtains the output which shows a coincidence pixel in the location which is in 
agreement with this feature-extraction pattern. This is newly held as a defective image. 
[0024] Moreover, at step 31, the defective image detected in total circuit 11C is totaled, 
and the table corresponding to the area is created. And a total result is outputted to 
judgment circuit 12C. 

[0025] Subsequently, in steps 32 and 33, a defect is detected in the judgment circuits 
12A and 12B according to the number and area of the obtained cluster. Since one 
configuration is originally divided by a certain form if there are more clusters than a 
predetermined number, area will decrease sharply and such a defect can detect easily. 
Moreover, in judgment circuit 12C, only the big defect more than the number of 
predetermined pixels is detected from the area of the defect which remained. Since an 
expansion coefficient, contraction, and the number of pixels of a quality judging can be 
chosen as arbitration if it carries out like this, the flexible detection sensitivity 
doubled with the use application can be set up. 

[0026] Thus, in a judgment circuit, the number of clusters of a quality judging which is 
different about each pattern, respectively, and the change rate of area can be chosen. 
Therefore, by making the quality judging of silk printing loose and making the quality 
judging of a circuit pattern the severest, the quality judging suitable for the pattern 
can be performed, this can be synthesized, and the existence of a defect can be 
distinguished. If it carries out like this, flexible detection sensitivity can be set up 
according to a use application. 

[0027] Although the output of the feature-extraction circuit 8 is given to total circuit 
11C and he is trying to total with the gestalt of this operation, you may carry out as 
[ detect / as a defect / the extracted defect is expanded, a small defect is eliminated by 
subsequently making it contract, the approaching small defect is made to coalesce, and 
/ it / easily ]. 

[0028] (Gestalt of the 2nd operation) The gestalt of operation of the 2nd of this 
invention is explained below using drawing 6 . The same part as the gestalt of the 1st 
operation mentioned above in drawing 6 attaches the same sign, and omits detailed 
explanation. With the gestalt of this operation, the inspection information memory 16 
is added to the gestalt of the 2nd operation. Moreover, even if it is the same retrieval 
item, the feature-extraction circuit 17 which the time limits/maintenance check of a 
feature-extraction pattern etc. is changed, and extracts the description is formed. The 
inspection information memory 16 changes a verification condition and the 



feature-extraction circuit to be used for every pixel in every inspection zone set as the 
object of detection among the binarization images detected from the image memory 5, 
and its field. Thereby, even if it is the same inspection item, the extent can be changed 
in a different field. For example, about detection of a chip defect, a feature-extraction 
pattern is changed so that the defect of a chip shallow in a certain field and a chip 
defect deep in other fields may be detected. Moreover, patterns, such as a thing 
between the lines specified for every detection field in each feature-extraction circuit 
17, a specified pattern chip, an open-circuit pattern, and short-circuit, are detected. 
The Ruhr which will serve as a time limits/maintenance check if it carries out like this 
can be changed according to the location of the circuit pattern which is a candidate for 
detection. 

[0029] (Gestalt of the 3rd operation) The gestalt of operation of the 3rd of this 
invention is explained below using drawing 7 . The same part as the gestalt of the 1st 
operation mentioned above in drawing 7 attaches the same sign, and omits detailed 
explanation. With the gestalt of this operation, it connects with each field memory 
1 OA- 10C, and the output of an image memory 5 is further connected also to CPU13. 
Memory 18 and a control unit 15 are connected to CPU13. Memory 18 is the memory 
holding the program of CPU 13 of operation. The flow chart shown in drawing 5 
mentioned above in this example is performed with software, and that actuation is the 
same as that of the gestalt of the 1st operation mentioned above. 
[0030] 

[Effect of the Invention] As explained to the detail above, according to this invention, 
the effectiveness that it can inspect after manufacture of a product is acquired 
[ whether according to the property of each pattern printing formation is carried out 
correctly, and ] to the printed circuit board to which a circuit pattern, a wiring pad, 
solder resist, and silk printing were performed. Moreover, since alignment can 
accomplish these patterns independently, respectively and precision can be set up, 
respectively, the allowable error of a circuit pattern can be set up the optimal and the 
effectiveness that it can inspect without overlooking the defect of a circuit pattern is 
acquired. 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the configuration of the pattern test 
equipment by the gestalt of operation of the 1st of this invention. 

[Drawing 21 It is drawing showing the reference pattern and alignment template field 
by the gestalt of this operation. 

[Drawing 3] It is drawing showing the inspection zone currently held at each field 
memory in the gestalt of this operation. 

[Drawing 4] It is drawing showing an example of the feature-extraction operator used 
in a feature-extraction circuit. 

[Drawing 5] It is the flow chart which shows actuation of the pattern test equipment by 
the gestalt of this operation. 

[Drawing 6] It is the block diagram showing the configuration of the pattern test 
equipment by the gestalt of operation of the 2nd of this invention. 

[Drawing 7] It is the block diagram showing the configuration of the pattern test 
equipment by the gestalt of operation of the 3rd of this invention. 
[Description of Notations] 

1 Printed Circuit Board 

2 Lighting 

3 Camera 



4 Pretreatment Circuit 

5 Image Memory 

6A, 6B, 6C Binarization circuit 

7A, 7B Expansion contraction circuit 

8 17 Feature-extraction circuit 

9A, 9B, 9C Alignment circuit 

10A, 10B, IOC Field memory 

11A, 11B, 11C Total circuit 

12A, 12B, 12C Judgment circuit 

13 CPU 

14 Output Section 

15 Control Unit 

16 Inspection Information Memory 
18 Memory 



[Drawing l] 



IBS & 



,6A 



-mtm 



,7A 



9A 



10A 



SB 



=ttfc®85 



7B 



9B 



0» 



10B 



•MB 



I 6C 



Eft 



9C 



IOC 

-L 



12A 



CPU 



I1C 
1 



12B 



12C 



tresis 











15 






14 
I 









[Drawing 2] 




(b) 



[Drawing 5] 



(m) 



t>wtm» 



y- 2 1 



1-2 2 



2 3 

s 






2 4 

< 


2 5 

1 


-mum 











m»m~ 26 |K5fiiR«^- 27 












|MHHf~ 2 8 














>Mfc ~ 32 


«3t ~ 33 


W36 ~ 34 



[Drawing 7l 




[Drawing 6] 



± 



6A 



-mesa 



7A 



SB*** 



,9A 



Si 



10A 



6B 



-L 



zttfcHB 



7B 



9B 



10B 



iia [— 
_L_ I 



MHHtt 



13 
_i_ 



6C 



-ttftHB 



17 



0» 



9C 



SB 



IOC 



12A 



CPU 





11B 






J 













16 



_L 



i ic 



*ttHlB 



12B 



AS 


1 

EB 






_i 

EB 






®B 



12C 



IS 

\ 






14 


mm 







(i0B*Mtft* (jp) 02) & H i|$ 1^ & $g (a) mmmmzmmn 

^^2003 -86919 
(P2003 -86919A) 



(43)&I1B ¥^15^3^20 5(2003.3. 20) 



(51)Int.CL 7 




F I 




HO 5 K 3/00 




HO 5K 


3/00 Q 2 F 0 6 5 


GO IB 11/30 




GO IB 11/30 A 2G0 5 1 


G 0 1 N 21/956 




G 0 1 N 21/956 B 5 B 0 5 7 


G0 6T 1/00 


3 0 5 


G06T 


1/00 3 0 5A 








* W »*JgCD8c3 OL (£ 8 M) 


(21)fflK#*f 


&IS2001 -271559( P2001 -271559) 


(7i) mm a 


591102693 












¥^13^9^7B(2001.9.7) 




S»»/J^*?*m^±fi5823# 








=» Eft 








S»im^ttre^±^122#a tf>fy 














02mwm 










ga^'httrp^±*122#» if>7^ 














(74){$SA 


100084364 








#a± Pi* £S 











(54) [&W<D&m A*->|fc£gg 



(57) [gft] 

oa-1 o c&imznz&mmwftvxi&cD&mz'n 



TT 

m 

1 



4 5 



KB 



on 



11 Bp 



IOC 



•frStt 



id. 



I sura I | 



(2) 

1 

(BffcSPi, 

y£, 

^* i j£, 

si <oim 'JrtrmiiBS i ©rffifbSBct status ft 
mi»Mm i> tcm» & iRta-r h m 2 ©EsuKatsp t k 

SJie»3cD«iS^*i;«:7S3ft-5««i«:*jCir, Mies 
3 ©nffiftSB i W# *> ft S ES^ * ~ >cd - flUtH&te 

©{as*i*ffl*r ac i^cj: ^ximmm^at &m 
mean. 92oKajmiiu:0f*&ti«s/ji/^EnM^ 

|g 2 ©SJgU * 'J (D^SiWt * ? X £&2tC i 0 SI 

. l£2©SlltS|5£. 30 

mm&m&^xn htifc'mmmzwmm 3 ©sms^ 

* U Wcmtt^ a IS 3 CDJgftSP £ . 

t £ *»a £ a * - > &sisg 0 

£ i f S IS* « 1 K«©' < * - >&^£lgo 
[11*53] mrtE^3(Dffl«^^i;«csg:S3ft/clftS 40 

£2 <ra c £ cc J: T*BBS;£&aJir a box&z c 
t £ -r a ?mm 1 xt* 2 sets©^ # 2 - 
g. 

(0 0 0 1 ] 



«fS 2003-86919 
2 

[0 00 2] 

Sftr^S. Cft6(0/^->*iiE«ltC}fJ^ EP^JSft 

x c > a * £ ^ ^ *«D p n©»jga«c fsj e ftofimx t^s t 
a&s#*a. 

[0 00 3] U*>LC©BK^jf->, y;nru*/* 

B. ^JXD-TftWgSftS. XV^^U^XhtCO^ 
TfcBBP»^e>ffllS^*->^BjaUT^ftttJ:<, 
*^©rftttl*g$ftac££fta. LfrLESSfi*- 

o fc 0 ft f¥ t ft a C t & * a te to , A * - > cd 

*&KJ:S£g»*J** < % «HBIIH3W+»ft fe© 

[0 004] S£*Otfe3E^ffiCC«feiTOfc<D^tt*Sft 

^(Diig^ifs^Sif iftS^*->itt«L r ^gf * 

[000 5 ] Xt»^<*->©tt**3iE^*->©*^ 
CD®m £ (4^^: iS^< * ^ ^ x ^ tfc« £ «ft S^rffi*s jSI 

ttfi©tttt)SS«: A < "T S C £ *$-C* i. 
[000 6 ] M«ctttBLfc«aE^3r->*zifi[<bbr , 

r.m<mm^ bxnwimmmcomn^m^xmn 
*&m®znm?zftmmm*mmhtix^z> B 

tc, MS<0ii3R^lBXW^HftttlU'<^£ftSJ:5tc* 

hfrctomtohtitc^$->x$>*> 0 ccomw^^ 

«>©r-**. co^ffiecifttf. ^^->©(4a-rft<> 
^"^->*^OTC^Stt©iRfflccJ:ati*tWft-rft 

[0 00 7] 



(3) 

3 

[0 00 8 ] s/;u^©tlBBSa»^^->«c»Lr"f h 

[0 00 9] *»Wta:ccDJ:5tt8e*©^*->ltt«: 
2*ffttc*tor. **©;>'*->cc*ofcffiKrifc£L 20 

[0010] 

IWmZMVtfr hic#><D^m #«©»#« 1 ©aw 
tt, 7'«;> ha«©iBK^*->±«:y;i/yus/X 

^>;u * mmm s n/c 7* y > h ss©^ * - 

hSOTEfi^^-^Srftffl-rSSl. »2. 3l3©-fl[ 30 

•TSSS2©««-rf*:yi, i»^jr->«:»-ri«BE« 
4»3©«*y*»;i. »i ©««-** urt 
r-SuiE^ 1 ©nfiUbSPcfc 0 ^ffi 2 ftfcieRfcgt 1 ©m5E 
IiiR»J£5SS-ti\ *(r»-C»2©IB3R»«W«abfcB« 

*iR«-rsai©KajDa8»t % »2©««y*yi*rc 
mzm 2 © - flif bgp j: 0 ttuj 3 n/cum^m 1 ©bt^h 

WS»5RS#. *t^r»2©iBSR»^WIK«bfciii»4 
«WT*»2©»iRJ|5Ui»i 1 NC» 3 ©«WJU*'J«: 40 
7S3ns«i|S«:tei»T, ByfH^3©-ffl{bgpj:0f#6n 
hWtfi * - >©-«HMMc» Lr f^£©#M»ffl^ 
2->*jfc2U -a-rsia«©ttB*«tfirsc4«: 

2©*a«i»J:»ifll6h&i/ii/^En«/<ir->. 

h©^*->©ffi»«ra»EW 1 . M2<Dmms 

* »; «f«t^^ ^t^socj: omitr 1 . 
auie^ 3 ©mm * y rt©ttSffl«rt ruttf *>m 3 © 

3ifj-3$<!: . m?M 1 ©»SKB©a&t«*«Cji^l» 50 



^^2003-86919 
A 

T7*'J> h^©>^->©fi5**iBiJ"r5«gy»t, 

t*flrr*ci*i*«4**fe©r*4. 

[001 n *■©«*« 2 ©»wi* % n*« 1 ©>** 

fc^B*Sl©BfSS*»IK5R5^ #1^312 ©iffijR 

w-rsciSTftat-rifc©^*. 

[0012] *«©»*« 3 ©*Wtt. M#l 1X1*2 
©^jf-XJOEiBKCfcC^r, gufB^3©$lii^^«jtc 

4E«Cft«U «3SEffl«««:*©««CcaS$tifc«a 

sc4*»»i-r5fc©r*s. 

[0013] 

[ftB©xife©j|gft] or 1 ©jas©»«) m 1 
?h©sii 1 ©xmndjbjbcc & - >&&mm<D®®z 

>^3CCJ:i5*©*3e^*'->3WaHR3tiS. *M5 3 
«2^CCDW ^^>SI»)^CC D#^H© 

U W;Ui4 0 0 0 x 4 0 0 0^7 5 0 0 x 7 5 0 0© 

Wfctt*w-r3fe©*j8i>4. c©^^^3^e>©m-^ 
^>iw>wvmm&i a, 7b, ^matbiHisss 

«M3htt^ a r:ffiit[niS86 A. 6B. 6C 
X(4S^bif 088 9 A - 9 C tt«a«- S <fc 5 ^rfil{t S 

n/c w^i <om® T-zt mm' <*->4*»e> &s^t># 

^>^>. X«&«^*>1*ilB9A-9Ctctt. 
ffiT*««*Rm-s««-**y 1 OA, yjl/^lx^ 
h©M«?:«}tf 1 0B. i3B^*->© 

«BHWtWf4W^*« 1 0C*s&tt3ti&. 
?giR^lHlB7A > 7Btt*A?-ffi{bHiS6A. 6BCCJ: 

©^*->*— BIKSRS-tt, *©aeciRffi[$#st>©r 

*>€>o *n-@ssi 1A-1 ictt^7^^oat^© 

^4^:fffiXT^fe©r^>^ 0 nSBBl 2A-1 2C« 
CHtf-^ fc«^vo<* - >©A5*«M-T -5 <> 
©r*S. fl£BKl 2 A- I 2C©ffl*ttS5©«S 

*7S-rm^4ur*!Jsiffl©cpu 1 3*^(yra*»i 

CPU 1 3«cne>©S^a^:tf *>tctb<DCPUV& 

0, ie*tt«i«ara^ttft*js«5)Sfc«>©ttf¥»i 5^ 



(4) 

5 

[0014] #ct&7a v ^(^-o^rw^mmmmt 

JK^ * - > V t> *<Z)#*MC J: Tftf g u-^KD^BWg 
tt«fc». *©*IB«c«il*B3E'r4Cd:K:j:or. * 
<r©^*->«:»«lyT*ffl"r4C<!:*s-C#S. JKSR4X 10 

K 20 
[0015102 (a) ttS/;U*fl[>aai/<ji-><tffl|B 

^CC02 (a) (DSlSMT4cWt^TiWf> 

i*T6,> 02 (b) «U^Xhffl©Sia^^->*^L 

€> 0 [H]a^03 (c) ummmm^^-ytam^t> 

[0 0 1 6] <4g£fcttlDlSg9A-9Cfcj:, ^©[USgft 

tc*67&iGfta^ori*ss«^^-->i!:-ii{kiEii8r 30 

[0017] ^tMi^^'J 1 OAttJ/J^0^*-> 

^■J 1 0 Bt*03 (b) ^tv;^UyXh^g 
*1-Steft©«iU4R^OT*jf3, 02 (b) KijVru 

X««U*y 1 0CttH3 (c) K^TIS 
a^^->©«fi*1-S/cft©«*«:«fiSFbrfc0. 0 

2 (c) omm'^-^z^LtcmmmgMmK 

[00 l 8 ] »lt@ffil l A "J l OAKSft 

ffiStiJHtiTS. MiL(dS3 (a) KiiVraStfJB©^ 
t>SIi*»«t»TS. CODBR»*«BfEffll*SWib 50 



*3f§320 03 -86 9 1 9 
6 

<b mWV # & C <t £ & S . C CO <fc 5 (C * Epm^ » - 
>©««K-x>TSittHttl 1 A«RIW«ff*>ti6. m 
^CUrSHtHSgl 1 BT 'J 1 1 B<Dt£ttifcl 

[00 1 9] x«f«aifflSB8 c^urrfflfb^ti 

<D£ ■$-££, -e©^^^->O^RStC^t>#/c^Sffl 
ffi^*->£-fS„ 04 (a) ' «*©--W*^-r«><D 

T\ 3 3X3 31^^6^9, *©5%©a^ir^-r»i 

*T-tt7 y > h s* 1 kj&ss c > aa * * - > 
tcs^i^3f2»/cw*e>^Dft»£i/r*5< *><D£-r 

iB$R^*->fc*tUr«, 04 (a) <Dfe<D*K;*;£l, 
T, cn^90' . 180° . 2 7 0° iWES-frfcfcO 

[0 0 2 0 ] **c*jltt(D»ffi(DIM¥«:oiir . IftS^ 
^->M7P-ft-^#iloo^«o 05 

■cwit^^toffift^affiDHfiitCct^r. -mum 

&7*> (Xf77'2 3-2 5) . 
[0 0 2 1 ] ^V&m±m*Tvy'2B, 2 7TtZ. 
6i3SW!slS§7A > 7BCCcfc0C(DBJRSrWit«3ii« 
BiSgS^^o Ka««^Rc;»^«cR|«f«:lB*iH 
*-To31i*JKSS3^*/c«>. lBSR<DA$->d$*o 
T^>, fig3g0j^7^*r^ 7X7 li^CD^ £ ^ -5>o X 

IKR3&«3iB3RO»^tt. WiL«4ffl3R»Xtt5BJR 



[0 0 2 2 ] C^Lr*ffll/fcH«CCOC^TttlSttiIK 
1 1 A. 1 1 B«c«fcoT^^^*tte*H^«:tT 5 U 
r 7 7*2 8, 2 9), 2?7s$VmX\Z. t*2^*-> 

T^^54Aiorxil®«^siitor*ij^|p]gg i 2 a, i 

[0 0 2 3 ] -tor ^3 OCCfcl>T#a»ai«ffli«: 

5. W*«B4 (a) icin^^->^^/c#affl* 
^T-^rffll^c C©3 3 X 3 3iii««F«ftta^^-> 

(b) fcm*J:^tt:*«lRJ«A©Hi«:^to*4. *b 
ffi*©£T©««£««i,Tjfe2-r5. 

[0 0 2 4 ] XXr7 7'3 l*T?«*H-@gSl lCtCfcCi 

So 

[0 0 2 5 ] ^Wf7 7*3 2, 3 3tCfcC^T t 
03812 A, 1 2 Br«{#k*ifc27**©$<t*©ffi 

tab. BBa^wecjg^rictt&o, coxskx 

Btfggtctettir**. X«^Iel5Sl 2CTi*£g??L/t 
^©ffi»[^e>Br3Eiii3Ra«±©^:* 4fcB©#*fctB 

[0 0 2 6] c<DJ:^CC*0£@Br«S^*->«:o^ 

*«iR-r sc<t#r#s. ^or^;i/*epBJ©&§¥te 

£«<U E»^*->©fig«£*ftfc«ly<*5C 
iecj:or*(D^ir->«:jaL/ca5W£3&Jr*, eft 

[0 02 7] C<^Jt©»«rtt«afflfflH»8©HJ* 

fflffiSft/cfcBfc&iRS-t*, #C>r4tt83tfSC<fcCcJ: 
oT/hSl»fcB*fl|£U iSS-r-S/hSC^Bi^ftg 

[0028] c m 2 (omMonm) *xic*§m<om 2 © 
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8 

^©»SfcftSEt#«U*i; l 6*jpitrc^. XEI- 
fiHtB^©^ fcffl©»*i&**3MJ**Xtt*© 

io gftst*sfc©r*5. c*iec<fc9Ei— ©tt^iar* 

W*«fc»fcB©1ftajecotrc. **SB«r«a 
l>fctf©fcB> »©««rttSc^tf^B**tt"rsJ: 

ar*. c^rtiianjKfliitti^-;!/*. jams* 

20 [0 0 2 9] (»3©jafe©}fJS8) ^CC*»W©^3© 
^©J&ISCCO^TB 7 ^rfflt^PM^o H 7 CCtel* 

*y 5©m*#»*«y*y i oa-1 occcjgas 

ft, JgKCPU 1 3fCfcjfeft3tia. CPU13TO^ 
*'J 1 8R0Wft»l 5#8«3*rCt>S. ^ »J 1 8 

3. C©||ft0!lr«BjaofcH5K:7n-r7D--^i.-- h 
©*tf*v7 h^xTtci^rtf 5fe©r*o. ^©K 
30 ©**©»«<!: a. 

[0030] 

[*W©»*] 6LtBlB«:BliHLrfcJ:9«:#J8?B«:J:*i 
^>©»tt^DrE*CcEn»J^JSSSftTC»S*S:»a a n 

©»fiatc«ac-r 5 c £ s <t t > 5 e> n 
[SM©sm^c^] 

[HI] *«H©» 1 ©HJte©»S8«:<fcS^^->tt$ 

»a©*flE**-r^o v zmx&h. 

[0 2 ] *j|tt©»»«:j:4»«^ii->itta^fe-l* 
[03] *^St©»«(C*jWSS«^^r ij(cS}#$4l 
[04] tttmfflBBrffll^tiS»«J4WflW-f©- 

50 w*^-rHr*a. 



[05] **fiS©^SStc<fc5^*$->ttS»S©tt^«: 

[H7 J *^<D»3(Dj|S6<D?fJ^CJ:^^^->^2 
[fHW>*W] 

1 7*'J>hS« 

2 
3 
4 

5 HAM-ty 
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* 6 A. 6B, 6C HiUbllB 

7 a, 7B tmmwab 

8, 1 7 mkHUUBHl 

9 A. 9B. 9C {ig^b-^lHlK 

1 OA, 1 OB. IOC 

1 1 A, 1 1 B, 11C HftHK 

1 2 A, 1 2B, 12C «E[°]&8 

13 CPU 

14 

10 1 5 mm 

16 «OEt»«^ j ey 

K 18 J**) 




(7) 
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